Modulation of proliferation factors in lung
adenocarcinoma

December 11 2019

P [ Crrre ey

™ 1

|

asuodsay abeweq YNQ

uonesjijoid

13

GRB2
5081
KRAS
NRAS
HRAS
MAP2K1
MAP2K2
MAPK1
MAPK3
FOS
JUN
RPSEKA1
MYC
CREB1
RAF1

SHH
IHH
DHH
PTCH1
PTCH2

SUFU
GLH
GLI2
GLIB
HHIP
TP53
PIK3CA
MTOR
GNA12
MAP2K7
KRAS
BRAF
PRKAR1A
ABCB1
ABCG2
TGFB1
TGFBR1
TGFBR2
SMAD2
SMAD3

BET1
BETIL
BNIP1
GOSR1
GOSR2
SEC22A
SEC22B
SEC22C
SNAP23
SNAP25
SNAP29
USE1
VTHA
VTIB
YKT6

Pathway markers for
EGFR activated cases

Remped MYINAYIN

Aemyled GoyabpaH o1uog

JYVYNS

PIK3CA
MTOR
RPS6KB1
GSK3B
TSC2
RPTOR
RHEB
AKT1
AKT2
AKT3
PIK3R1
PTEN
PDK1
PRKCA
TSC1
RICTOR
ULK1
ULK2
ULK3
RB1CC1
ATG13
ATG101
WIPI1
WiPI12
PIK3R4
WDFY3
WDR45
ZFYVE1
BECN1
AMBRA1
BCL2
RUBCN
RABSA
ATGZA
ATG2B
ATG4C
ATG4D
ATGS
ATG7
ATG9A
ATG9B
ATG12
ATG16L1
ATG16L2
MAP1LC3A
MAP1LC3B
MAP1LC3C

GABARAPL1

GABARAPL2
RAB1A
RAB11A
RAB33B
NBR1
SQsSTM1
KIF58
UVRAG
RAB24
RAB7A
LAMP1
LAMP2
CTSB
CTSD
CTsL

EGEFR activated cases compared to pathway markers. Credit: Melanie Haas
Kucherlapati - mkucherlapati @partners.org
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A recent study published in Oncotarget found molecular subtypes based

on copy number, DNA methylation, and mRNA expression had variable
proliferation levels, the highest correlating with decreased survival.

Significantly, results suggest EGFR over expression and activation are
early alterations that likely stall the replication complex through PCNA
phosphorylation creating replication stress responsible for DNA damage
response and further mutation, but does not promote increased
proliferation itself.

Dr. Melanie Haas Kucherlapati from the Department of Genetics at
Harvard Medical School in Boston, Massachusetts, USA as well as the
Department of Medicine, Division of Genetics at Brigham and Women's
Hospital in Boston, Massachusetts, USA said, "It is well established that
cancer 1s the result of accumulated genetic changes to tumor suppressor
genes or oncogenes, and that these changes lead to uncontrolled cellular
proliferation."

This study focuses on genomic and transcriptional changes to
proliferation genes across a LUAD cohort created by The Cancer
Genome Atlas, previously subtyped by them on the basis of copy
number, DNA methylation, and mRNA expression.

The initial part of this study finds that subtype 2, 3, and 6 cases have
highest expression of replication components and subtypes 1, 4, and 5
lowest; subtypes with highest expression have decreased survival.

The second part of this study unexpectedly found that levels of EGFR
expression overall were inversely proportional to the expression levels of
multiple other important proliferation factors across the TCGA LUAD
cohort.

Among the group CLPTMI1L, PBXIP1, and URGCP like EGFR while
showing increased expression over the EGFR cohort, inversely
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correlated with the expression of multiple key replication proteins over
total LUAD. YKT6, KLHL7, FAM220A, and VOPP1 also had

increased expression over the EGFR cohort but directly correlated with
high expression of multiple proliferation genes.

The Kucherlapati Research Team concluded that, when EGFR activated
cases do metastasize, they target the brain at a much higher rate that non-
EGFR activated cases.

More information: Melanie Haas Kucherlapati. Modulation of
proliferation factors in lung adenocarcinoma with an analysis of the

transcriptional consequences of genomic EGFR activation, Oncotarget
(2019). DOI: 10.18632/oncotarget.27316
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